IT has always seemed to me that, until recently, the progress attained in the relief of pain during childbirth came to a standstill with the work of Simpson.
In trying to solve the problem certain main principles have to be considered, which can be briefly stated as follows: (1) The procedure must be simple and inexpensive ; (2) there must be no danger to mother or child; (3) labour must not be prolonged; (4) there must be relief from the pains of labour. This paper will describe a method of analgesia which, I am satisfied, fulfils these conditions. I would mention here that where the word "analgesia" is used it implies insensibility to pain without loss of consciousness. Gas-and-oxygen has been given for a number of years in obstetric cases, with a large measure of success. This mode of relief, however, could never be made available for all patients.
Although I had been considering the question of gas-and-air analgesia in midwifery, I am indebted to Dr. Howard Jones for the suggestion that this could be used with great advantage in maternity work, and this stimulated me to make the experiment.
After consultation with Mr. A. Charles King, a gas-and-air machine was devised, and no trouble has been spared by him to make the apparatus thoroughly efficient and reliable.
Figs. 1 (p. 34) and 2 (p. 35) show the simplicity of the machine, and details are given of the inexpensive consumption of gas.
The apparatus-an adaptation of the McKesson oxygen-therapy apparatusconsists of a reduced pressure valve, which allows nitrous oxide to be brought down in pressure from the cylinder, so that it can be delivered to a small rubber bag enclosed in a metal drum. An automatic valve prevents the flow of gas when the bag is full. As soon as it deflates through inhalation, more gas is allowed to enter.
The outlet of the machine is divided into two channels, one for the passage of gas and the other for the passage of air, the latter opened at the bottom by a series of small holes round the collar, so that a definite proportion of air is added, making the mixture as constant as possible. Above these channels is a check-valve which intermits the flow, and is only lifted when fresh gas-and-air is inhaled, thereby preventing an escape while the patient exhales. The whole action is controlled by inspiration.
On the face-mask is fitted a spring finger-release, which is pressed down during inhalation, but supplies full air (therefore throwing the machine out of action) should either the analgesia become deep enough to weaken the force used, or at the will of the patient. The expiratory valve is inserted in the facepiece, and is not adjustable, a spring allowing it to rise with expiration.
I desire it to be clearly understood that the apparatus was _r ituended for the purposes of anesthesia, so that its use is precluded in the ordinary way for any obstetric operation such as version, the application of foreeps, or extensive repair of the perineum.
The machine has been fitted up in two ways, one in a cqarrying-case as a portable model for domiciliary work (weight about 15 lb. writhout cylinders), and the other on an aluminium stand for hospital use. I understand the price of each will be the same.
The amount of gas consumed is on the average 35 gal. per hour, whibh has been AUG.-ANAESTH. 1 estimated by calculations carefully made in a number of cases. The analysis of the mixture inhaled is approximately 35% nitrous oxide in air.
Technique of administration.-The analgesia is self-administered. The only important point is that the mask must be airtight, and therefore kept in close apposition to the face by the patient.
Scientific work had been conducted to show that by use of the apparatus there is no danger to mother or child.
(a) The mother. Electrocardiograph tracings of six patients were taken on three separate occasions-the first of these in each case during labour a few minutes before gas-air analgesia commenced. The second electrocardiograph was taken after administration of analgesia for four hours, five hours, and one hour and twenty-five minutes. Analgesia was then continued until delivery in one and a half hours, two hours and thirty-five minutes, and thirty-five minutes respectively. In the last of these three cases the patient was delivered by forceps on account of rigid perineum, but had to be given an open anwsthetic for the repair of the lacerations.
In the other three cases the second electrocardiograph was taken following delivery after gas-air analgesia for two hours and ten minutes, two and a quarter hours, and three and a half hours. The third electrocardiograph was taken. a few days after delivery in each of the six cases.
The cardiologist's report states that no change of any significance is produced by the analgesia.
(b) Mother and child. A table has been drawn up showing estimations of the mother's pulse and foetal heart rates at approximately equal intervals during gas-air analgesia, which offers good evidence that this has no apparent effect on the rates.
(c) The child.-Although no ill-effect was observed upon the infant in any of the cases where gas-air analgesia was administered to the mother, sometimes for long periods, it seemed well to carry out a scientific investigation to corroborate this fact. As a control, blood was taken from a maternal vein and the umbilical cord in a number of patients immediately after delivery, when there had been no administration of analgesia, and the following table of the results was compiled Inference: Oxygen content of the cord blood is slightly higher than that of the mother when there is no asphyxia of the child. 1*0 119.5 6.6
2nd twin 8 lb. 15 oz. Inference: Oxygen conteut of the cord blood is much higher than that of the mother when there is no asphyxia of the child. This shows that when there was no cyanosis or asphyxia of the child on delivery, the oxygen content of the blood from the umbilical cord was slightly higher than that of the mother. In the cases where the child was born showing these symptomson account of long delivery, or of the cord encircling the neck-the oxygen content of the blood from the umbilical cord was reduced.
In comparing this table with that of patients having gas-air analgesia, an interesting point is observed. Cyanosis of the mother was rather encouraged, and, indeed, in one case actually produced, in order that delivery could be accomplished by forceps. As one would expect, the oxygen content of the mother's blood was reduced (in this latter case to a very low level), but that of the umbilical cord did not show any significant alteration. With the exception of the cases in which there was some cyanosis of the child, due to obstetric causes, the results of the oxygen content of the blood are much higher than those of the mother.
With regard to the effect of the method on the duration of labour, an average length of the second stage in primigravidae of under two hours, and in multigravidre of under one hour, does not warrant criticism on the score of prolongation of labour. With regard to the most important part of the investigation from the patient's point of view, I leave my audience to judge from the printed reports the value of the relief from the pains of labour attained by this analgesia.
My own impressions are as follows:
After the administration has commenced an obvious change occurs in the labour ward. In a place previously filled with groans, comparative peace and quiet reign. Vomiting is rare, and fluids can be freely enjoyed. The patient is less tired and worn out by the efforts of labour, through being analgesic, notwithstanding the fact that the natural forces appear to be increased. Amnesia is also produced in most cases, as the following day the mother often states that she remembers nothing about the birth.
The machine was first tried out in two institutions: (1) The Liverpool Maternity Hospital, by Dr. Hilda Garry, a grant having been obtained for this purpose through the kindness of The National Birthday Trust Fund, and (2) The Wellhouse Hospital, Hertfordshire, by Dr. John Elam, under the supervision of H. Roland Segar, the Medical Superintendent. Both of these investigations were conducted under my direction and control. Warm appreciation has been expressed by the Medical Officers in charge of the patients at both these institutions.
The conclusions that can be drawn from the evidence presented cannot, I think, be better expressed than by quoting from the report of the Medical Board of the Liverpool Maternity Hospital: "The apparatus is portable and admirably adapted for use in domiciliary work. The method is simple and safe. It does relieve pain -without interfering with the progress of labour, and without ill-effect on the mother or child."
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Discu8sion.-Mr. L. C. RIVETT said that Dr. Minnitt's apparatus was being tried at Queen Charlotte's Hospital, and that he (Mr. Rivett) had had the detailed reports of 25 cases. In half of these the results had been very good as there had been relief from pain; in the other half the results had not been so good-the patients had actually felt the delivery. There had been premedication with chloral in some cases and with morphia in others, but in no case had any of the basal narcotics been used. The evidence was definite that the second stage of labour was shortened on the average (in fact in only two cases out of the 25 had labour lasted two hours, and in one of those there was a persistent occipito-posterior presentation).
He thought that this was due to the relaxation of the soft parts.
Miss F. C. KELLY said that Dr. Minnitt's method of gas-air analgesia had been used at University College Hospital during the past five weeks. In 15 of the 18 recorded cases there was definite relief from pain. There were three failures, two of which occurred in hysterical women who refused to co-operate. The third failure was possibly due to administration for too short a period. It was found that the greatest relief was obtained when the analgesic was given for an hour or longer. One patient had it for fourteen hours, with great relief. It was felt that, at any rate with students, a little chloroform given for the actual crowning and delivery diminished the risk of perineal tears. It could easily be given after the gas-air mixture had been used for the end of the first stage and the greater part of the second. 
..29
In two of the above cases gas-and-air from the Minnitt apparatus was administered at the end of the first stage; in the remaining 27 cases the mixture was given at the beginning of the second stage and continued until the head was crowned in normal cases, or until deeper anesthesia was required for operative procedure.
In nine of the 20 normal cases, a very satisfactory degree of analgesia resulted from the beginning of the second stage until there was considerable distension of the perineum and the head was almost crowned. Of the remaining 11 normal cases, analgesia was fair in six of these, but poor in five cases.
Twenty normal cases.-Good analgesia in nine cases: fair in six; poor in five.
In one case only was -analgesia sufficiently good to allow of extension of the head without causing distress to the patient; this was no doubt owing to the fact that the anesthetist did not occlude several air-holes as carried out by Dr. Minnitt. The objection to increasing the percentage of gas, by the occlusion of air-holes, was that the patient as a rule became definitely cyanosed.
In 19 cases, gas-and-air was discontinued at the end of the second stage, while chloroform on an open mask was administered to a degree of anesthesia during the extension of the foetal head.
Of the nine remaining cases, in three breech deliveries chloroform was administered for bringing down extended legs; four forceps deliveries were carried out under ether aniesthesia;
one was a delivery under chloroform; and in the last, a twin delivery, chloroform was used at the end of the second stage for the first infant. It is evident that in eight of these cases gas-and-air could not be used for the operative procedure necessary to terminate delivery.
In the few cases in which the apparatus had been used, the number of perineal laceiations had not been great. It had been noticed that the head distended the perineum very smoothly during the administration of gas-and-air analgesia, and the transition from gas-and-air analgesia to chloroform an3estbesia was, as a rule, not accompanied by disturbing movements which precipitated a rapid and uncontrolled expulsion of the head, but good control of the head during extension was usually possible.
Remark8.-Dr. Minnitt's apparatus produced a very satisfactory analgesia for use during the first and second stages of labour.
The duration of the second stage was relatively short when gas-air was administered. It was an established fact that gas-and-oxygen administration during the second stage tended to shorten labour. -In no normal case in this series did the condition of the infant at birth give rise to any anxiety.
Perineal lacerations were very few in this series of cases; the steady progress of the head and gradual stretching of the perineum was no doubt an important factor in the evidence of lacerations.
Dr. HILDA GARRY said that in some of the cases morphia had been given a few hours before the gas-and-air analgesia had commenced. Small doses of scopolamine and other drugs had been tried, but little difference had been observed between the cases in which these were employed and those in which they were not.
In most cases the mother did not feel .any pain during the delivery, but knew that this had occurred. The condition produced was analgesia-not anesthesia.
Dame LOUISE MCILROY said that the important point to remember in labour was that the pain was, as a rule, most severe during the latter end of the first stage. Patients did nto complain so much when the cervix had been entirely taken up. For this reason the gasand-air apparatus would be useful. It was not, however, safe to leave its administration to the patient herself as she occasionally became cyanosed and required supervision.
The gas-and-air apparatus would prove valuable in the hands of midwives who had been trained in its use. Mr. Rivett and herself differed in their views about chloroform capsules. She could see the benefit if half a dozen or so were used, but it was an expensive item when 50 or 60 were employed as sometimes happened. The prolonged administration of chloroform had its dangers, but Mr. Rivett and herself had, at heart, the same aim-that of giving relief from pain to women who were attended by midwives only.
Dr. Minnitt's gas-and-air apparatus seemed to achieve this object with an element of great safety. She (the speaker) thought that sedatives should be given in the first stage of labour in every case. The gas-and-air apparatus would tide the patient over the end of the first stage and the second, and delivery could be accomplished by the chloroform capsules.
In this way everyone would be satisfied.
Dr. ARTHUR A. GEMMELL: This method entirely frees the hand of the accoucheur for delivery. The voluntary resistance of the patient in the second stage is largely obliterated. There is, in a high proportion of cases, a definite amnesia of the birth of the child, and, in addition, at the end of labour the mother is much more rested and tranquil than where no analgesia is employed. With the apparatus at its normal setting the healthy mother does not become cyanosed, and a complete breakdown of the apparatus is the only emergency liable to arise.
It is intended that the education of nurses in the use of the method shall shortly begin at the Liverpool Maternity Hospital.
